We reveal an underlying flaw in Reginald T. Cahill's recently promoted quantum foam inflow theory of gravity. This is the mistaken idea that one can superpose fluid flows in a classical fluid flow theory which is based on a non-linear Euler-type dynamical equation. We also point out that the General Relativistic covering theory he creates by substituting the Painlevé-Gullstrand metric into Einstein's field equations leads to absurd results.
Introduction
Recently, Reginald T. Cahill has been promulgating a theory of gravity based on the idea of a quantum foam which is envisioned as flowing into gravitational attractors. The dynamics of the flow is determined by a classical Euler-type fluid flow equation. At the same time, he has been asserting that data from historical Michelson-Morley-type experiments performed on the surface of the Earth show evidence of a solar gravitational inflow and a flow arising from the absolute motion of the solar system through the cosmos (see [1, 5, 6] and further references listed therein). In order to make the idea of a gravitational inflow fit together with the idea of a detectable absolute motion of the solar system, he claims to be able to vectorially superpose the Earth's inhomogeneous gravitational inflow with the quasi-homogeneous background flow and not change the gravitational attraction of the overall flow. In support of this claim, he thinks that he has provided a proof of the assertion that the inhomogeneity of the vector sum of an inhomogeneous flow and a homogeneous flow does not depend on the homogeneous flow. In the next Section, we will quickly disprove these latter claims and show how they lead to really absurd results from a physical point of view. In Section 4 we will alert the reader to the unacceptable physical predicitions which arise from Cahill's substitution of the Painlevé-Gullstrand metric into Einstein's field equations as a means of creating a sort of General Relativistic foundation for his quantum foam inflow theory. By uncovering these flaws, we hope to protect the reputations of future theories of gravity involving some sort of "flowing substratum" or, what is more likely, those involving some sort of "preferred frame flow".
The Underlying Flaw
Very quickly, we refer to Cahill's preprint [1] as being typical of his series of papers on his inflow theory. Proceed to his fundamentally important equation (48),
which is purported to give the gravitational acceleration arising from an irrotational substratum flow v (the flow of the quantum foam). We will apply this equation to the approximately time-independent superposition of the Earth's supposed gravitational inflow (Cahill's equation (6)) v ≡ − 2GM rr (2) and the approximately homogeneous motion of the substratum through the Earth
V is the superposition of the solar gravitational inflow, the flow induced by the Earth's orbital motion, and the flow induced by the absolute motion of the solar system through the regional substratum all summed at the nexus of the surface of the Earth. Its magnitude will always be roughly 400 km/sec, because the speed of the solar inflow is about 42 km/sec, the speed of the Earth's orbital motion is about 30 km/sec, and, according to Cahill, the speed of the absolute motion of the solar system is 417 ± 40 km/sec (see page 19 of his preprint [1] ). Using the vector identity
we calculate Cahill's prediction (our equation (1)) for the supposed gravitational field around the Earth arising from the approximately time-independent superpostion v + V as follows. Since V is a constant and all curls are zero,
and the tensor (dyadic) ∇v is (cf. reference [2] )
Since the tensor ∇V is zero, we have
This equation gives absurd results for the gravitational field at the surface of the Earth. As we have said, the solar-system-flow plus orbital-flow plus solar-gravitationalflow V will be an approximately homogeneous flow when compared to the terrestrial gravitational influx v. At some point on the surface of the Earth, this homogeneous flow and the terrestrial influx will be maximally vectorially summed (call this the "forward" position), and at the antipodal point of the Earth, this sum will be minimized (call this the "aft" position). If one substitutes the physical constants G, M, and r which are appropriate for the surface of the Earth into equation (7) along with the magnitude of V being taken as 400 km/sec, one discovers that the equation predicts a huge gravitational attraction on the forward side of the homogeneous flow at the surface of the Earth (actually, 36.1 times greater than the normal 9.82 m/sec 2 value) and a huge repulsion on the aft side of the flow at the surface of the Earth (with a magnitude which is 34.1 times greater than the normal 9.82 m/sec 2 value).
There is a very simple way to understand the essence of these results concerning the superposition of the homogeneous background flow and the Earth's gravitational inflow. At the forward position on the surface of the Earth, the speed of the superposed flow is increasing in the direction towards the Earth's center (because the background flow and the inflow are in the same direction). Since the gravitational acceleration is given by the gradient of the square of the speed of the flow, there is a gravitational attraction at the forward position. In contrast, at the aft position on the surface of the Earth, the speed of the superposed flow is increasing in the direction away from the Earth's center (because the background flow and the inflow are oppositely directed). Thus, there will be a gravitational repulsion at the aft position.
Discussion
Of course, it is commonly understood that it is inappropriate to superpose (vector sum) fluid flows in any fluid flow theory in which the equation of motion of the fluid is of the Euler-type (equations (4) and (48) in Cahill's preprint [1] ). This is because Euler-type equations are non-linear in the flow. Cahill seems intent on making these superpositions, however, because he believes that he has detected both the solar gravitational influx and the absolute motion of the solar system in the historical data of various terrestrial Michelson-Morley-type experiments (see the references cited in [1] ). In order to allow himself to superpose these quasi-homogeneous fluid flows with the Earth's supposed gravitational influx at the surface of the Earth and still retain ordinary Newtonian attraction there, he erroneously claims to demonstrate that the acceleration field g resulting from the superposition of a non-homogeneous flow and a homogeneous flow is the same as the acceleration field of the non-homogeneous flow alone (see page 17 of [1] ). That his argument is specious is mathematically proven by the result we have obtained in equation (7) above, and it would not improve the clarity of our criticism to go into a detailed analysis of the conceptual errors made by Cahill there. We have chosen this particular superposition problem, because it is logically and mathematically unassailable and also because it is elementary, easy to understand, and absolutely fatal.
Cahill faces a logical conundrum. On the one hand, if there really are terrestrial and solar gravitational substratum flows, then, because they are not vectorially summable as we have shown above, they are necessarily entrained and separated by a gravitopause as we have explained in the references [3, 4] . In that case, the solar gravitational flow and the absolute motion of the solar system would not show up in the historical Michelson-Morley-type data. On the other hand, if Cahill has truly discovered a real physical cosmic flow in the old Michelson-Morley data, he cannot have the gravitational inflow he desires in his theory. For this reason, it seems unlikely that real solar or terrestrial inflows would also be seen in that data.
The Painlevé-Gullstrand Substitution
Since Cahill continues to promote and develop his theory [5] , we think it is important for people to know that his theory has other problems besides the superposition problem. As just one example, Cahill seems to have started talking about his quantum foam as an inflow about the time he cited one of our papers [3] in one of his own [6] . We get the impression that Cahill jumped the gun a little bit by taking a tentative suggestion we made on page 23 of our paper [3] at face value. This was about the possibility of plugging the flow metric (also known as the "Painlevé-Gullstrand" metric) into Einstein's field equations. In fact, Cahill went ahead and did this, and he has used the resulting equations as a major component of his theory ever since (see, for example, Section 4 of his preprint [5] ).
He would have been wiser not to have done so. There were several cogent reasons for our not having substituted the Painlevé-Gullstrand metric into Einstein's field equations in our paper [3] , not the least of which was that the Painlevé-Gullstrand metric has only three free parameters, while it is common knowledge that a generally applicable coordinate system (i.e., a generally applicable space-time "chart") in General Relativity must have six such parameters [7] . However, there is a much more profound reason for not basing a general theory of an inflowing quantum foam on the undiscerning substitution of the Painlevé-Gullstrand metric into Einstein's field equations. As we very carefully pointed out in a subsequent paper [4] , this substitution has the absolutely necessary consequence that, in the interior of any spherically symmetric and stationary mass-energy distribution, the radial stress of the mass-energy distribution is everywhere equal to its mass-energy density (see especially Section 2 of reference [4] ). This can only be true for certain electromagnetic energy distributions and for very extraordinary states of matter. In other words, as a consequence of his substituting the Painlevé-Gullstrand metric into Einstein's field equations, Cahill's theory gives completely absurd predictions for the interior states of matter in all ordinary planets.
